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Allowable Subject Matter 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed 
publication in this or a foreign country, before the invention thereof by the applicant for a patent. 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1, 3, 5, 6 and 9 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Nagano et al. (JP 09-1 16205). Nagano et al. show (fig. 4) a non-symmetric drive 
type piezoelectric ceramic transformer (see SOLUTION) comprised of a rectangular 
piezoelectric conductor, characterized in that said rectangular piezoelectric conductor is 
divided into three zones (d2, between electrodes 14 and 16, d1) along its length: the 
first zone (d2), called as oscillation node adjustment zone, the length of which is 
adjustable, so as to adjust (note in SOLUTION that distances d1 and d2 may be 
increased and by inference, decreased) the resonance frequency and oscillation node 
of said piezoelectric transformer; the second zone, called as input drive zone (between 
electrodes 14 and 16), the upper and lower surface of which is coated with electrode 
(14, 16) respectively, and which is polarized along its thickness; the third zone, called as 
output generation zone (d2), the output head of which is coated with electrode (18) and 
which is polarized along its length. Note that although this reference does not 
specifically show the polarities, it is a Rosen-type piezoelectric transformer. Rosen-type 
piezoelectric transformers have the same polarities as that claimed by the Applicants. 
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Said piezoelectric conductor is of single-layer. Note there are no internal 
electrodes. 

As noted, the polarization direction of Rosen-type piezoelectric transformers of 
said input drive zone is from top to bottom or from bottom to top. 

As noted the polarization direction of Rosen-type piezoelectric transformers of 
said output generation zones is right or left along its length. 

As noted the polarization direction of Rosen-type piezoelectric transformers of 
said output generation zones is right or left along its length. 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claim 2 rejected under 35 U.S.C. 102(b) as anticipated by or, in the alternative, 
under 35 U.S.C. 103(a) as obvious over Nagano et al. (JP 09-1 16205) in view of Asada 
et al. (JP 09-83032). Given the invention of Nagano et al. as noted above they don't 
discuss vibration modes. 

Asada et al. show (figs. 4-6) a non-symmetric drive type piezoelectric ceramic 
transformer comprised of a rectangular piezoelectric conductor, characterized in that 
said rectangular piezoelectric conductor is divided into at least three zones (A-D) along 
its length: the resonance frequency and oscillation node of said piezoelectric 
transformer; the second zone, called as input drive zone (between electrodes 2a and 
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2b), the upper and lower surface of which is coated with electrode (2a, 2b) respectively, 
and which is polarized (Pi) along its thickness; the third zone, called as output 
generation zone (C and D), the output head of which is coated with electrode (3a, 3b) 
and which is polarized (P 2 ) along its length. 

Asada et al. show two alternative oscillation modes, i.e., A/2, A,, 3 A/2, of which 
oscillation mode A/2 has preferred output power and boosting ratio, when operating 
under oscillation mode A/2, see figure 6, the null displacement oscillation nodes {sic} are 
located at the center of the transformer, the oscillating displacement of output head is 
greater than that of input head, and the oscillating displacement diagram belongs to an 
non-symmetric type diagram. 

Asada et al. don't show a first zone the length of which is adjustable, though it 
may be in construction. Asada et al. don't specifically show a 3 A/2 mode. 

It would have been obvious to one having ordinary skill in the art to employ the 
vibration modes of Asada et al. in the device of Nagano et al. at the time of their 
invention since, as noted by Nagano et al., mechanical strength can be maintained. 

Additionally, it is well within the abilities of one of ordinary skill in the art to select 
a mode with which to drive a structure such as Nagano et al's, and as this is a method 
of driving the device it is thus a method of using the device. It has been held that a 
recitation with respect to the manner in which a claimed apparatus is intended to be 
employed does not differentiate the claimed apparatus from a prior art apparatus 
satisfying the claimed structural limitations. Ex parte Masham, 2 USPQ2d 1647 (1987). 
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Claims 4, 7 and 8 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Nagano et al. (JP 09-1 16205) in view of Dai et al. (US 5,892,318). Given the 
invention of Nagano et al. as noted above, they do not show their piezoelectric 
conductor as being composed of several simple-layer piezoelectric conductors] which 
are added together and passing through monolithic process so as to form a multi-layer 
transformer. 

Dai et al. show (figs. 1 A, 1 B) show their piezoelectric conductor as being 
composed of several simple-layer piezoelectric conductors] which are added together 
and passing through monolithic process (see col. 1, lines 31-36) so as to form a multi- 
layer transformer (left side of device). 

The polarization direction of said input drive zone (106) is from top to bottom or 
from bottom to top. See figure 1 B. 

The polarization direction of said output generation zones {sic} (108) is right or 
left along its length. 

It would have been obvious to one having ordinary skill in the art to employ 
several simple-layer piezoelectric conductors which are added together and passing 
through monolithic process so as to form a multi-layer transformer such as is shown by 
Dai et al. in the device of Nagano et al. at the time of the invention of Nagano et al. in 
order to since such a design is capable of generating high voltage as noted by Dai et al. 
in the first paragraph of their BACKGROUND OF THE INVENTION. 

Conclusion 
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The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Jacobson (US 6,291,925) shows (fig. 1A) a Rosen-type 
piezoelectric transformer (see ABSTRACT) with typical polarization directions (Pp and 
P s ). Kawasaki et al. (US 6,084,336) show (figs. 1 and 5) two different configurations that 
have different lengths for a first zone according to the understanding of that zone from 
the Applicants. Kawasaki et al. also show a variety of driving modes. Both Okamoto et 
al. (JP 09-92901) and Kumasaka et al. (JP 08-191161) show a variety of vibration 
modes with their respective piezoelectric transformers. 

Direct inquiry to Examiner Dougherty at (571 ) 272-2022. 
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